Summary -Despite the availability of an efficient screening protocol review, colon cancer is a leading health problem of the world population. At the time of diagnosis about 25% of cases have distant metastases. Distant metastases are most frequently metastases in the liver, lungs, brain, but they are rare in the bones. An early diagnosis of secondary deposits in the bones of the hand can be very difficult. The symptoms are subclinical or similar to other bone diseases. They appear in the advanced disease, and treatment is palliative. The treatment (radiotherapy, chemotherapy, surgery) is determined according to the general condition of the patient and the localization of the lesion. Radiotherapy can reduce tumor mass and reduce pain especially among patients with multiple lesions or inoperable ones. The aim of this paper was to: (1) present a case of secondary deposits of adenocarcinoma of the colon in the hand bones, (2) present the incidence, (3) give differential diagnoses and (4) describe the air treatment by unconventional regime of fractionation. The approach to the treatment of metastatic hands must be multi-disciplinary including an orthopedist, radiologist, oncologist and pathologist. It is important to know the importance of early recognition of these lesions.
Introduction
In spite of the availability of a highly effective screening protocol, colon cancer presents a leading health problem of the world population. In the United States there were 766,130 cases of colon cancer in men and 713,220 in women in 2009. Colon cancer is the third most common cancer, i.e. it accounts for 10% of the total number of cancer cases. This means it is right after prostate and lung cancer in men, and breast and lung cancer in women [1] . At the time of diagnosis, about 25% of the diagnosed cases are with extra lymphatic metastases [2] .
There are two hypotheses that try to explain the mechanisms of metastasis: a mechanic-hemodynamic hypothesis and a "seed and soil" hypothesis. The me-"seed and soil" hypothesis. The meseed and soil" hypothesis. The mechanic-hemodynamic hypothesis correlates the anatomic distribution of lymph-vascular drainage with embolization of cancer cells of organs far from the tumor. This hypothesis implies that the liver is the most common site of metastasis, as far as the gastrointestinal tract organs are concerned, because carcinoma emboli carried by portal circulation stop at the first drainage organ -the liver. This theory was created by Ewing who believed that the knowledge of circulation mechanisms can reveal the most common sites of metastases. However, the venous and lymphatic drainage cannot always help to predict distant metastases localizations. Stephen Paget first proposed the "seed and soil" theory in 1889. In an article published in The Lancet, Paget explained that metastatic cancer cells in a distant organ were like seed sown into soil. If the soil was suitable, the cells would grow, i.e. the carcinoma cells would continue to divide. Rare metastases in the spleen cannot be explained by the mechanic-hemodynamic theory, but Paget's theory can provide grounds for molecular-biological investigation of the "soil" suitable for "seed germination''.
Extra lymphatic colon cancer metastases are the most common in the liver (78%), then in the peritoneum (29%) and lungs (20%), while they are extremely rare in the brain (8%), bones (3%) and adrenal glands (1%) [3] . Among bone metastases from colon cancer, metastases in bones of the hands are extremely rare (they account for only 0.0007-0.2% of all metastatic bone lesions), and in the literature these cases are described as case reports and not as case series [4] [5] [6] .
An early diagnosis of secondary deposits in the hand bones can be very difficult. Symptoms are subclinical or similar to other bone diseases -tendosynovitis, monoarticular arthritis or low-intensity infections. On the other hand, a late diagnosis leads to a permanent disability and a lower quality of life.
The aim of this paper was to present a case report of osteolytic metastasis to the bones of the right hand in order to show doctors at different levels of health care how deceitful picture of metastasis development can be. Timely diagnosis and treatment prolongs pa-tients' life and prevents the loss of work ability. This paper also explains a non-standard fractionation regime in transcutaneous radiotherapy (TRT) used to provide a quick pain relief.
Case report
A 52-year-old patient was operated on because of ulcero-infiltrative adenocarcinoma of the sigma which was pathohistologically (PH) verified on a tissue sample taken by endoscopic biopsy on March 12 th , 2007. The front resection with colorectal anastomosis was performed (TT stapler CEEA-31). This procedure was preceded by VI cycles of neoadjuvant chemotherapy FOLFOX-a 4. Based on PH findings and in accordance with TNM (Tumor-Node-Metastasis) staging, the disease stage was determined as p T4b N2 (10/17) Mx with negative marginal resection edges (R0) and lymph-angio invasion (L1, V1). At this point, IV cycles of adjuvant chemotherapy FOLFOX 4 were administered. Secondary deposits in the liver segments III and IV were detected by control CT (Computed Tomography) examination of the abdomen on June 26 th , 2007; hence, a resection of these segments was performed on September 3 rd , 2007. The patient had regular check ups.
However, the patient came for an unscheduled examination because of a swollen thumb on his right hand, increasing pain that had lasted for months, and difficulty in movement of proximal and distal joints of the hand that appeared a few weeks before the examination. During the examination the patient held his right hand in the forced position with flexed interphalangeal and metacarpophalangeal joints. There was a diffuse swelling of the thumb with hyperemic and tense skin. On the dorsomedial surface of the distal phalange of the thumb, there was a secondary efluorescence under the skin level with scarce sanguinolent secretion. The movement of the thumb joint (articulatio carpometacarpea and articulatio interphalangea) was minimal and painful.
The radiographic examination showed osteolysis of the base and corpus of the distal and complete proximal phalange of the right thumb. Bone rarefaction and attenuation in the cortex of the head of the distal end and metacarpal bone with attenuated compacta of the corpus with cystic rarefaction of the spongiosa were also noticed. A disruption in the continuity in the compacta of the second finger middle phalange on the right , CEA 103.1 (carcinoembryonic antigen, normal values: less than 2.5 ng/ml), CA 19-9 54.1 (carbohydrate antigen 19-9, normal values: less than 37 U/mL). A biopsy of this radiographically described change was performed. The PH finding was: neoplastic sheets of adenocarcinoma infiltrating the compact tissue between bone trabeculae -acral metastasis. Following the examination performed by a consulting body consisting of an orthopedist, oncologist, radiologist and pathologist, it was decided that the treatment should be continued with palliative radiation therapy of affected bones.
TRT of secondary deposits of the right hand bones was administered with tumor dose (TD) 30 Gy given in 10 fractions, a single direct field per day, in two phases: in the first phase TD 20 Gy was given in 5 fractions, and in the second phase TD 10 Gy was giv- The lower boundary of the filed was the radiocarpal joint (articulatio radiocarpea), and the upper boundary was the top of the distal end of the third finger distal phalange. The width of the field was determined with mediolateral diameter of the fingers in a position of moderate adduction. This position was determined with field simulation and an imprint in wax was taken so that the hand could be immobilized during irradiation. This position prevents development of interdigital radiodermatitis.
Abbreviations
Immediately upon the completion of the treatment, the swelling of the right thumb was reduced and a crust was formed in the place where secondary efluorescence was present before the radiotherapy. The pain was less intense and there was no more need for a forced position. The patient regained the functional capability of the hand and movements of abduction and adduction of the thumb joint. There were no signs of acute radiodermatitis (Figure 2 ).
Discussion
The described clinical picture corresponds both to a picture of a metastatic disease and a clinical picture of osteomyelitis and rheumatic bone diseases. However, biochemical findings excluded the possibility of an inflammation, and evaluation of tumor marker values (CEA and CA 19-9) pointed to a progressive oncologic disease. The treatment began only after PH verification of the secondary deposits had been obtained.
There are many fractionation regimes of palliative TRT of bone secondary deposits [7] . In this case two fractions were delivered: in the first phase there was a higher dose per fraction (4 Gy), while in the second phase the dose per fraction was standard (2 Gy). This radiotherapy plan was chosen in order to accomplish an immediate analgesic effect with a higher dose, and to achieve sclerosis of the remaining bone tissue and prevent pathological fracture with a standard dose. A rapid improvement in the clinical picture, decrease in the pain intensity, and regaining of the functional capability of the right hand justified the chosen fractionation regime.
Four months upon the completion of the radiotherapy treatment the patient had a CT examination of the right hand that revealed sclerosis of the remaining bone tissue which prevented the amputation of the thumb (Figure 3) . The CT finding excluded the presence of secondary deposits on the other bones. There was a soft tissue edema that had developed as a result of small-diameter blood vessel sclerosis. The patient denied having pain and the function of the hand was regained. Therefore, given the CT finding, surgical intervention was not indicated (Figure 4) . This fractionation regime is also important in cases when a surgical amputation of an affected bone is being planned because it quickly reduces soft tissue swelling thus facilitating the surgeon's work. Furthermore, sclerosis of the blood vessels achieved with high doses per fraction prevents frequent complications of intra-and postoperative course.
The appearance of secondary deposits in long hand bones of this patient can be explained both by mechanic-hemodynamic theory and by the "seed and soil" the-"seed and soil" theseed and soil" theory because these bones are well vascularized due to the presence of the bone core, while the presence of numerous growth factors favors division of malignant cells.
Conclusion
Although colon adenocarcinoma metastasis to the hand bones is extremely rare, it is not impossible; therefore, an early appearance of swelling, pain or dysfunction must be a signal for further clinical examinations in order to initiate timely treatment. Secondary deposits must be treated multidisciplinary in order to reduce disability in patients. Preoperative transcutaneous radiation therapy, besides analgesic effect, plays an important role in facilitating the surgeon's work decreasing the likelihood of developing surgical complications, if that kind of treatment is being planned. In this light, the use of nonstandard fractionation regimes is justified. 
